Artificial Intelligence by Minsky, M. L.
XXIII. ARTIFICIAL INTELLIGENCE*
Academic and Research Staff
Prof. M. L. Minsky Prof. C. E. Shannon Dr. S. A. Papert
Prof. D. G. Bobrow D. J. Edwards
Graduate Students
M. I. Levin
J. Moses
RESEARCH OBJECTIVES
The purpose of this work is to find ways to make machines solve problems that are
considered to require intelligence. These problems are usually attacked by pro-
gramming computers to deal directly with the necessary abstractions, rather than by
simulating hypothetical physiological and psychological mechanisms. Nevertheless,
such investigations provide important insights into the mechanisms of complex human
perceptual and cognitive activities. When a method for solving such a problem is not
available, it is necessary to search over spaces of potential solutions to the problem,
or of parts of the problem. Such spaces are usually too large for systematic, exhaus-
tive exploration, and it is necessary to devise heuristic methods.
At present, our research is concerned with problems of pattern recognition and per-
ception, with visual-motor coordination and with heuristic problem-solving strategies.
1. Pattern Recognition and Perception
Processes for recognizing visual objects by computer programs are being studied.
These processes involve analysis of the visual field into objects and background. Objects
are to be recognized by generating hypotheses and confirming them or modifying them
by the results of selective attention to parts of the field and of the proposed objects.
These processes will entail use of stereopsis and color, as well as the construction of
abstract symbolic three-dimensional representations of the scene within computer
memory.
Parallel to the computer-programming models, an extensive experimental study of
human visual perception is planned with the goal of clarifying the role of selective atten-
tion and eye movements in scene analysis. An apparatus for real-time computer tracking
of eye motion has been developed. The next stage of refinement of this equipment will
yield a technique of high precision with the novel advantage of not requiring fixation or
attachments to the human subject. Current eye-tracking equipment requires some
restraint of the subject. Coupling the motion of the eye-tracking apparatus to the
computer-controlled display system provides close control of the visual environment.
A particular application to be studied is the possibility of rapid teaching of reading
techniques, through the appearance of parts of text conditioned on certain eye move-
ments. It will be possible, for example, to make the computer pronounce aloud any
word upon which the subject maintains fixation for more than one second. It would be
interesting to find out whether quick feedback of this general sort can accelerate chil-
dren's learning.
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2. Visual-Motor Coordination
An elaborate system that combines a computer-controlled arm and hand with a real-
time computer-controlled visual system is being constructed in order to study the prob-
lems involved in visual-motor coordination in complex manipulation tasks. The
coordination system will require construction of some sort of abstract "body-image"
model in the computer memory system. This project is being sponsored by the Advanced
Research Projects Agency with the goal of developing practical manipulation systems.
It seems likely that some results of this work will open up avenues of more purely
scientific interest, especially in clarifying the mechanisms of human postural
coordination.
3. Heuristic Problem-Solving Strategies
A number of student projects are concerned with tree-search and priority-
assignment strategies for "creative" problem solving in mathematical areas such as
group theory and geometry and other theorem-proving environments, "common-sense"
reasoning areas involving linguistic semantic deduction, as well as more traditional
optimization and game problems.
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